Background: Risky sexual practice is a major public health problem in Ethiopia. There are various studies on the prevalence and determinants of risky sexual practice in different regions of the country but there is no study which shows the national estimate of risky sexual practices in Ethiopia. Therefore, this review was conducted to estimate the national pooled prevalence of risky sexual practice and its risk factors in Ethiopia. Methods: The Preferred Reporting Items for Systematic Reviews and Meta-Analyses guideline was followed to review published and unpublished studies in Ethiopia. The databases used were; PubMed, Google Scholar, CINAHL and African Journals Online. Search terms were; risky sexual behavior, risky sexual practice, unprotected sex, multiple sexual partner, early sexual initiation, and/or Ethiopia. Joanna Briggs Institute Meta-Analysis of Statistics Assessment and Review Instrument was used for critical appraisal. The meta-analysis was conducted using Review Manager software. Descriptive information of studies was presented in narrative form and quantitative results were presented in forest plots. The Cochran Q test and I 2 test statistics were used to test heterogeneity across studies. The pooled estimate prevalence and the odd ratios with 95% confidence intervals were computed by a random effect model. Results: A total of 31 studies with 43,695 participants were included in the meta-analysis. The pooled prevalence of risky sexual practice was 42.80% (95% CI: 35.64%, 49.96%). Being male (OR: 1.69; 95% CI: 1.21, 2.37), substance use (OR: 3.42; 95% CI: 1.41, 8.31), peer pressure (OR: 3.41; 95% CI: 1.69, 6.87) and watching pornography (OR: 3.6; 95% CI: 2.21, 5.86) were factors associated with an increase in risky sexual practices. Conclusions: The prevalence of risky sexual practices is high in Ethiopia. Being male, substance use, peer pressure and viewing pornographic materials were found to be associated with risky sexual practices. Therefore, life skills training is recommended to reduce peer pressure among individuals. Interventions should be designed to reduce substance use and viewing pornography.
articles with 43,695 participants were included. The review identified risky sexual practice as a common public health problem in Ethiopia. About 43% of the participants reported being involved in risky sexual practice. In this review, males were more likely to engage in risky sexual practices than females. Substances users were also more likely to engage in risky sexual practices. Individuals who reported the influence of others to reach decision were more likely to engage in risky sexual practices. Similarly, people who reported viewing pornography were more likely to engage in risky sexual practices. Therefore, governmental and non-governmental organizations should work to address the identified determinant factors to reduce the high burden of risky sexual practice.
Background
Risky sexual behavior is defined as any sexual activity that increases the risk of contracting sexually transmitted infections (STI) and unintended pregnancies. It includes having sex with multiple sexual partners, not using or inconsistent condom use, sex under the influence of substances and initiation of sex before the age of 18 years. An individual is considered as engaging in risky sexual practice if she/he experienced one or more of the above behaviors [1] .
Risky sexual practices increase the risk of HIV/ AIDS, unintended pregnancy, unsafe abortion and psychosocial problems [2] . These problems can be aggravated by low income, job insecurity, lack of awareness about sexual and reproductive health issues and harmful traditional practices [3] .
Studies showed that poor knowledge of sexual and reproductive health services, peer pressure, substance use, low economic conditions, and poor supervision by parents are factors which can lead to risky sexual practices [4, 5] . Additionally, globalization, curiosity, and enthusiasm of persons to try new things, especially young people, increase risky sexual practices [5] .
The Ethiopian government has developed and implemented various strategies to promote sexual and reproductive health [6] . Despite these interventions, different studies in the country showed a high prevalence of risky sexual practices. This level ranges from 13% in Humera to 27% in Addis Ababa [7] [8] [9] . These studies showed inconsistent findings of the prevalence of risky sexual practices. Therefore, this study was conducted to summarize the current evidence on the prevalence and determinants of risky sexual practices in Ethiopia.
Methods

Study design and search strategy
A systemic review and meta-analysis was conducted using published and unpublished research on the prevalence of risky sexual practices and its associated factors in Ethiopia. All relevant published studies in the following major databases; PubMed, Google scholar, CINAHL, and African Journals Online were included in the review. All published and unpublished articles up to December 30, 2016 were included in the review. The reference lists of identified studies were also reviewed to retrieve additional articles. Unpublished studies were retrieved from the official website of Addis Ababa University electronic database [10] . The following search terms were used: risky sexual practice, multiple sexual partners, commercial sex worker, early sexual initiation, premarital sex, inconsistent use of condom, unprotected sexual activity, sex under the influence of substances, sex with commercial sex workers and Ethiopia separately and/or in combination. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guideline was followed during the systematic review [11] .
Study selection and eligibility criteria
The following criteria were used to determine the eligibility of studies.
Inclusion criteria:
Participants: this review included studies that were conducted on risky sexual practices and its determinants in Ethiopia. The participants were people of all ages regardless of their sex and occupation. Setting: Studies conducted at community or institutional level in Ethiopia. Outcome: The prevalence of risky sexual practices using the communicable disease control (CDC) definition [1] . Type of study: All study types were included in the review. Publication types: journal articles, master's thesis and dissertations Only studies in English were included in the review.
Exclusion criteria:
Studies with the methodological problems and review articles were excluded from the review. Retrieved articles were assessed for inclusion using their title, abstract and then a full-text review of articles for quality was done before inclusion in the final review.
Data extraction
The data extraction was done by four researchers using a data extraction tool. This tool included information on the title, author, year of survey and publication, study design, sample size, data collection procedure, study participants, study area, response rate, sampling method and the definition used for risky sexual practices.
Quality assessment and data collection
The Joanna Briggs Institute Meta-Analysis of Statistics Assessment and Review Instrument (JBI-MAStARI) was used for critical appraisal [12] . This tool contains a separate appraisal checklist for each type of the study design. Two reviewers independently assessed articles prior to inclusion in the final review using this instrument. Any disagreement which arose between the reviewers was resolved through discussion, and by involving a third reviewer. Studies with quality assessment score of 50% and above and studies having a response rate of 80% and above were included in the final review.
Publication bias and heterogeneity
Publication bias and heterogeneity were assessed. To check the publication bias, a funnel plot was used. The distribution of studies and a p-value <0.05 were used to declare publication bias. The heterogeneity of studies was checked using Q test and I 2 test statistics. I 2 test statistics results of 25%, 50%, and 75% were declared as low, moderate and high heterogeneity respectively. For the test result, which indicates the presence of heterogeneity, a random effects model was used for analysis.
Statistical methods and analysis
The meta-analysis was conducted using Review Manager (RevMan) software version 5.3. Forest plots were used to present the combined estimate with 95% confidence intervals (CI). For studies which did not present a standard error (SE), it was calculated using the formula; SE = √p x (1-p)/n in Microsoft excel. The calculated standard error and prevalence rate of each study was then entered into RevMan software to calculate the overall prevalence and its 95% CI. Subgroup analyses were conducted based on the gender, substance use, peer pressure and viewing pornography on the risky sexual practices of study participants.
Results
Study selection
The review found a total of 1120 published articles and 10 unpublished reports. From this, 102 duplicate records were removed and 977 records were excluded after screening by title and abstract. A total of 51 full-text articles were screened for eligibility. From this, 20 articles were excluded since they failed to fulfill the eligibility or quality criteria. Finally, 31 studies were included in the analysis (Fig. 1) .
Characteristics of included studies
All included articles were cross-sectional studies. Four of the included studies were unpublished [13] [14] [15] [16] . The sample size of studies ranged from a minimum of 236, a study conducted among youth in Dilla town, Southern Ethiopia [17] to a maximum of 20,434, a nationwide study [18] . A total of 43,695 participants were included in the review. The studies were conducted from 2001 to 2016 in different regions of the country ( Table 1) .
Prevalence of risky sexual practice in Ethiopia
The highest prevalence of risky sexual practice was reported in a study among in-school youth in Debre Markos town, Northwest Ethiopia. The study showed that 78.8% initiated sex at an early age (< 18 years) [13] . The lowest prevalence of risky sexual practice was 10.6% among school adolescents in Addis Ababa, Ethiopia [19] .
As presented in Fig. 2 , the I 2 test result showed high heterogeneity (I 2= 100%), which is indicative of using random effects model. The overall pooled prevalence of risky sexual practice in Ethiopia was 42.8% (95% CI: 35.64%, 49.96%) (Fig. 2) .
Gender disparity and risky sexual practice
A total of 14 articles with 25,887 participants were included to assess the association of gender and risky sexual practices [13-16, 18, 20-28] . The findings showed a higher prevalence of risky sexual practice among males (73.24%) compared to females (70.16%). There was a significant association between gender and risky sexual practices. Males were 1.69 times more likely to engage in risky sexual practices compared to females (OR: 1.69, 95% CI: 1.21, 2.37) (Fig. 3) .
Substance use and risky sexual practice
A total of 16 articles with 26,257 participants were included to identify the association between substance use and risky sexual practices [13-16, 18, 20-22, 24-31] . Substance users were 3.4 times more likely engage in risky sexual practices compared to nonusers (OR: 3.42; 95% CI: 1.41, 8.31) (Fig. 4) .
Peer pressure and risky sexual practice
Ten articles with a total of 8486 participants were included in the analysis [14, 16, 19-22, 24, 25, 29, 32] . Individuals who reported to be influenced by peers for their risky sexual practice were 3.4 times more likely to engage in risky sexual practices (OR: 3.41: 95% CI: 1.69, 6.87) (Fig. 5) .
Viewing pornography and risky sexual practices
Nine articles with a total of 4585 participants were included in this analysis [13, 16, 20, 21, 24, [27] [28] [29] [30] . There was a higher prevalence of risky sexual practices among participants who viewed pornography (50.27%) compared to those who did not (27.66%). Risky sexual practices were four times more likely to occur among participants who viewed pornography (OR: 3.6: 95% CI: 2.21, 5.86) (Fig. 6) .
Discussion
This review was conducted to identify the prevalence of risky sexual practices and its associated factors in Ethiopia. The overall pooled prevalence of risky sexual practice in Ethiopia was 42.8% (95% CI: 35.64%, 49.96%). This finding was lower than the prevalence of risky sexual behavior (75%) demonstrated among male youth in Latin America [37] . The differences in the findings may reflect differences in participants' characteristics. This review included both male and female participants, while the other study included only male participants. The other possible explanation could be the difference in the age of participants, this review included both adolescents and adults. On the other hand, the prevalence of risky sexual practice in this review was higher than a meta-analysis of high-risk sexual behavior of women in sub-Saharan countries [38] . The difference may be due to the variation in the study population and sociocultural differences, such as the freedom to talk about sexuality, sex out of marriage, multiple sexual partners and others.
The subgroup analysis of gender and risky sexual practice showed that males were 1.69 times more likely to engage in risky sexual practices compared to females. This finding is in line with a global study on risky sexual behavior using data from 59 countries which showed that risky sexual practices were higher among men than women [33] . The higher prevalence of risky sexual practice among men may [33] . A large-scale study conducted by Mid-western State University reported that men were more likely to engage in risky sexual practice compared to women [39] . Men are also more likely to have multiple sexual partners compared to women [34, 35] . This review showed that substance users were more likely to engage the risky sexual practice. This finding was similar to studies conducted by WHO and UNAIDS in eight countries [36] and a meta-analysis conducted in Latin America [37] . The reason for this could be because alcohol use affects decision making which may lead to risky sexual practice.
This study identified peer pressure as an important predictor of risky sexual practice. This finding is in line with a study in Ghana and a meta-analysis conducted in sub-Saharan Africa [38, 39] . The reason for this may be that people do not want to be different or rejected, and they may engage in risky behaviors because of the pressure from friends; this may especially be true for youth.
This study also indicated that viewing pornography was associated with risky sexual practices. A population-based study in Sweden indicated that boys who viewed pornography were more likely to engage in risky sexual practices [40] . Individuals who viewed or read pornographic materials frequently were more likely to have multiple sexual partners compared to those who did not [41] . This might be due to the impulsive nature of pornographic materials which lead to erotic sex stimulation or risky sexual practices.
This review used a comprehensive search strategy and multiple database searches of both published and unpublished articles. Random effect model was used to address the issues of potential variability across studies. Included articles were restricted to English language only; this is a limitation of the study as it missed studies published in other languages. All studies included were cross sectional which cannot show a cause and effect relationship between risky sexual practice and the characteristics presented. 
